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A. Howe University of Exeter, UK
P. Dillon University of Exeter, UK

Abstract
In this paper we consider some of the rich body of work of the mathematician, quantum physicist
and thinker David Bohm. Bohm’s ideas have both direct and tangential relevance to design. We
review Bohm’s notions of implicate and explicate order as metaphors for the totality of design and
the relationship of its parts. There are parallels with initial inception and then realisation through the
subsequent stages of design. If one starts with Bohm’s position that the universe has an implicate
order, then design is one way of unfolding that order to make it explicate. Design ideas are enfolded
around us at all times; the processes of design merely unfold them to the world in an understandable
manner. We also explore Bohm’s notions of folding and blending and look at their links with
invention, innovation and renovation. Folding and blending are ideas that are comparatively easy to
accommodate and provide alternative conceptual access to the complex field of design.
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Folding, blending and implicate order: reconceptualisation in
design education
We are critical of the process model of design prevalent in formal education in the United Kingdom
and elsewhere. It treats design as a problem solving exercise where a potential 'solution' is specified
and an 'outcome' is achieved through a cycle of making, testing and refining. In this form the model
is flat, discrete, sequential, periodic, atomistic and prescriptive. Above all, it belongs to a
mechanistic age (Howe, Dillon & Smith 1999).
In a decade of work with undergraduates studying technological education, we have explored a
number of different ways of looking at the design model. We see the process as fluid, sometimes
chaotic, often complex and frequently involving a large element of uncertainty. We have looked for
metaphors, analogies and alternative frameworks for design in non-linearity, fuzzy logic, and loose
‘theories of everything’. With our students, we studied, amongst others, the works of Stephen
Hawking, James Gleick, Peter Coveney, Roger Highfield, Peter Eisenman, Charles Jencks, Gilles
Deleuze, Werner Heisenberg and, especially, David Bohm. All these writers say things that in some
way resonate with our perspectives on design.
We looked in detail at the works of David Bohm, not with the intention of trying to get to grips with
quantum physics, the main thrust of his work, but as a means of extending our thinking about an
alternative, non-mechanistic approach to design. Bohm researched theoretical physics and
philosophy and held posts at Berkeley, Princeton, São Paolo, Haifa and Birkbeck, London. He had a
special interest in creativity and made a significant contribution to the debate about the relationship
between art and science.
What attracted us was Bohm’s views on holism, something that we believe is integral to design. We
share his concern at the kind of thought that treats things as inherently divided, disconnected, and
broken up into yet smaller constituent parts, where each part is considered to be essentially
independent and self-existent (Bohm 1980). Bohm regarded the then prevalent scientific view as
typical of the ‘old physics’ of a mechanistic order, the principal feature of which is that the world is
seen as constituted of entities which are outside of each other in the sense that they exist
independently in different regions of space (and time) and interact through forces that do not bring
about any change in their essential natures (Bohm 1980). The analysis of the world into
independently existent parts does not work very well in modern physics. Both in relativity theory
and quantum theory, notions implying the undivided wholeness of the universe provide a much
more orderly way of considering the general nature of reality (Bohm 1980). This mirrored our
unease at the old physics thinking that had led to a design model that we were obliged to introduce
to our students. Like Bohm, we were looking for a new, non-fragmentary world-view.
Bohm developed a vision of an ongoing, evolving universe characterised by a considerable amount
of probability and a high degree of uncertainty. Earlier work in the quantum area had provided
insights into the notion of uncertainty. Heisenberg, in 1927, had formulated his ‘uncertainty
principle’ after conducting measurements of the movement of electrons and concluding that these
involved considerable ambiguity. There were ‘grey’, flexible considerations to accommodate, rather
than purely ‘black and white’ ones. Bohm’s investigations led him to believe that totally unseen,
unobserved, sub-quantum forces were causing the apparent strange behaviour of sub-atomic
particles. These forces were likely to be characteristic of a deeper dimension of reality that he called
the ‘implicate order’.
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Within the implicate order all is contained, all is enfolded into everything, all is folded into itself.
The implicate order provides an image, a kind of metaphor, for intuitively understanding the
implication of wholeness (Bohm 1987). The implicate order is an enfolded entity. For Bohm, the
hologram is a good analogy: the entire object is contained in each region of itself, enfolded as a
pattern of waves, which can then be unfolded by shining light through it (Bohm 1998). When the
implicate order is unfolded it becomes an explicate order. Our genes contain encoded information
(an implicate order) about how our ancestors solved the problems of survival. The Human Genome
Project is enabling us to read the code, to make it explicate.
We can use this idea in turn as an analogy for design. Perhaps, as Bohm postulated, all is enfolded
and what is needed is a process of ‘unfoldment’. Landscapes are a record of human enterprise, of
how through the ages we have used the land in different ways to extract a living. Each successive
generation, through imagining, modelling, making, modifying and manipulating, has restructured
its environment through design. Restructuring is formalised through the mastery of practical skills
and the development of crafts, initially these were associated with agriculture, later with
manufacture, culminating in the emergence of guilds and professions associated with engineering,
construction, architecture and related disciplines (Dillon 1993). The landscape is a totality. The
processes that have formed it are enfolded. When we work in the landscape we begin to unfold the
order and understand the processes involved. The order becomes explicate and we have a cultural
context for what we do and make (Howe & Dillon 2001).
So we might view the design object as ever present (in latent form) all the while there are people to
think about it; it is merely waiting to be brought into a physical state. This has an interesting
parallel with the ideological thinking of Walter Benjamin (1892-1940). Benjamin understood
human creativity to be embodied in the products of human labour. As well as being material
artefacts, products represent the social relationships out of which they arise (Smith 2001: 43). The
realisation of a design object is a result of engagement in unfolding processes, both material and
cultural, rather than the search for a solution to a problem.
The ‘problem’ has been our problem. Within the educational context, if there is not a real problem
to be solved then one has to be made before design can take place. Design is seen as a problemsolving exercise and we are not the only ones to be perplexed by it (see, for example, Poyner (1998:
15) who describes a poster designed by a student as not solving a communication problem so much
as presenting the viewer with a communication problem to solve). As a discipline in education,
design has arisen from a scientific paradigm. The idea of folding offers an opportunity to make a
break with the old paradigm. There is a ring of non-linearity and optimism. Here is a possibility that
does not have a set routine or a feel of prescription about it.
There is another aspect of Bohm’s writing that can be applied to design to enable us to look in a
new way at what has up to now been thought of as a sequential matter. This is the notion of ‘nonlocality’. It means that when a force acts on particles it tends to influence all of them and this
influence does not decay or fall off with distance. It implies an instantaneous connection between
distant events (and, incidentally, appears to violate the basic principle of relativity, that no signal
can travel faster than light) (Bohm & Peat 1987).
This is of great interest. Whereas we might accept that separate elements of the design process can
be described, we find it difficult to accept that there is a specific direction, a set order and sequence
for engaging in the individual aspects. Can it be said absolutely that design starts with a ‘brief’,
goes on to a ‘specification’, then to ‘research’, then to ‘planning’ and so on in a prescriptive, linear
way? Surely, different parts of the sequence operate consecutively and often there are periods when
it is necessary to backtrack, to make sideways movements and revisit areas to revise and reform
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either ideas or structures? The existing model has the tendency to keep the designer moving in one
direction towards the completion of the task. With the new approach however, it is possible to
visualise several things going on concurrently. Concurrent engineering has accommodated this
notion, particularly at the production phase so that the pace of production can be increased. Here is
a means of conceptualising the various processes of design operating together, rather like the
unfolding of a flower. As a flower unfolds from bud to full bloom, all its parts unfold together
rather than one at a time; the petals reveal themselves in unison, the colour is unveiled and the
stamens move in keeping with the overall motion.
Other notions that are compatible with enfolding and unfolding and that serve as analogies for
design come from Gilles Deleuze (1997). He reformulated Leibniz’s philosophical work on the fold
as it was experienced in Baroque times. He put forward the idea that within the fold there is the
possibility of the co-presence of an infinite and the finite and there is also the possibility of the
limited and the unlimited. As the fold unfolds it opens up further folds, which in being unfolded
reveal further folds. What this means is that there can be no real beginning, and, usually, no real
end. The complex fold recasts the nature of inside and outside. Yet within the movement there are
real states. Static actual existence is not precluded; rather, it is to be thought of as an interruption to
or an eruption out of movement (Benjamin 2000; see also Doel 2000).
Designers do not operate on one project at a time to the exclusion of other emerging creative
thoughts. They do not engage on a task in isolation but accept that each separate task has within it
the potential for yet another development, like the sets of wooden Russian dolls where as one is
opened yet another is revealed. As the designer works on one enterprise a new series of possibilities
open up to be explored. This is part of the excitement and intrigue of design.
The notion of continuity between inside and outside is a comfortable one: the designer being
engaged on the task, as the inside, with the overall influence of outside constraints of necessity
impacting upon thought and action. Then again the idea of a continual movement taking place
provides yet another point of similarity. There is an implication of lateral movement, not of
standing still and basking in the glory of what has been designed and realised, but rather a desire to
drive on again. The movement is ever present, nurturing itself to invest in the next revelation. The
creation of one design object is a perturbation in the movement that leads irrevocably toward further
design. All these factors allow us to explore new ways of how design might be presented in a more
creative form.
Indeed, the notion of creativity is closely tied to the notion of design and both are in turn linked to
notions of invention, innovation and renovation. Invention is concerned with assembling,
organising and structuring ideas, thoughts and materials to bring into being something new. Like
design, it may be regarded as a folding and unfolding activity. All the constituent parts used and
incorporated in an invention tend to remain intact and with their own integrity. It is this composite
togetherness of separate parts that allows us to see it is as a folded entity. Invention gives us a
smooth and heterogeneous sensation, not a homogeneous or fragmented object. These are the
characteristics of folding. The parallels with folding in a culinary context are strong (Cunningham
1990: 41-47).
However this is not the same for innovation. Innovation and invention are closely related but they
do have important differences too. Innovation might much better be termed a blending activity.
Innovation, unlike invention, starts from something in existence and then adds something else to it
to reveal a new thing. This new realisation is an integrated mixture or compound of the constituent
parts. To blend, according to the Oxford English Dictionary is to mix together, to form a
harmonious compound, to become one, for one thing to pass imperceptibly into another. In essence
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a blend is something that consists of separate parts mixed into one another. Folding, as we have
seen, is where the separate constituents retain their own integrity within the mixture. This in no way
suggests that innovation is inferior to invention; it simply means that they are different and their
processes should not be confused. It is almost needless to add that culinary comment has been made
on blending too. Also it is worth bearing in mind that folding, theoretically at least, may be reversed
so that the separate parts making the mix can be returned to their original states. With blending this
is not the case, for once the blended mixture is constituted all the separate parts become as one and
cannot be undone. It may be inferred that blended activities are not likely to possess the same
flexibility or potential for creative development.
The general area of blending also has its own theory. There is a considerable body of work
predominantly arising from the studies of Fauconnier (1997). Whilst nearly all this work is
concerned with conceptual blending, it does suggest some possible application in areas such as
design too. The notion of blending helps us with a further distinction, between innovation and
renovation. When we do things in new ways we can legitimately call it innovation. Renovation is
doing more efficiently or effectively the things we could previously do. Most change is incremental
and involves a good deal of renovation, of re-visiting well-tried approaches and improving on them.
Renovation is an on-going process where decisions are made at the individual level with limited
external interference. The day-to-day adjustments that people make to their practice to refine it and
fine-tune it to the available resources. We renovate to bring things up to date. There is no need to
renovate something that works well, unless it is for reasons of fashion (Dillon 2000). With
innovation and renovation we are looking at degrees of blending.
Edward O. Wilson, the sociobiologist, now argues that there is a fundamental unity or ‘consilience’
to all knowledge. Everything in our world is organised in terms of a small number of fundamental
natural laws that comprise the particles underlying every branch of learning says Wilson, and all
learning is thus ultimately connected (Wilson 1998). We are interested in helping students connect
ideas, abstractions and procedures as they engage in their design work. Whereas there will be
elements of their work which demand the most exacting standards of precision and quality, they are
not working in a world of absolutes. Reconceptualising design in more holistic terms will help
students understand the context of their work and help them find their own consilience.
The reconceptualisation of design proposed in this paper requires a corresponding movement in
educational thinking and practice if it is to be fully realised. That such a movement is happening is
evident, for example, from a series of international conferences on ‘thinking’. The series was started
ten years ago by a group of visionary scholars dedicated to the notion that something radical needs
to be done to help people develop their thinking powers beyond current capabilities. Emphasis in
the early conferences was on intelligence and thinking. In recent years the scope has broadened to
include creativity. This year, in Harrogate, United Kingdom, the conference took in wisdom and
intuition, qualities that hitherto have been shunned by most educationalists. Our reconceptualisation
has much in common with intuitive thinking. Claxton (1997) defines intuition as the emergence of a
sense of direction without a clear rationale, a kicking of the unconscious. We now have the notion
of the ‘intuitive practitioner’ (Atkinson & Claxton 2000). We might expect such a practitioner to be
receptive to an implicate order and willing to let ideas unfold rather than have them constrained
within a pre-defined framework.
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